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HERMETIC CASE FOR ELECTRONIC 
CIRCUIT EQUIPMENT 

This is a divisional of application Ser. No. 08/277,305 
?led Jul. 22, 1994, which is a continuation of application 
Ser. No. 08/124,857 ?led Sep. 22, 1993, which is a continu 
ation of application Ser. No. 07/889,432 ?led May 28, 1992. 

BACKGROUND OF THE INVENTION 

This invention relates to a hermetic case for mounting a 
circuit board and an electronic circuit apparatus using above 
hermetic case, for use, for example, in an automotive 
ignition timing control system of an internal combustion 
engine. 

FIG. 8 illustrates one example of a conventional elec 
tronic circuit apparatus for use in an automotive ignition 
timing control system. In FIG. 8, reference numeral 1 
designates an electronic circuit board having electronic 
components 1a thereon, 2 designates a case body including 
a case main body 2a mounting the circuit board 1 therein, 3 
designates a channel formed in a surrounding edge of the 
case main body 2a, 4 designates a lid for covering the case 
main body 2a, 5 designates a folded edge at a surrounding 
edge of the lid 4, and 6 designates an epoxy resin ?ller ?lled 
between the folding part 5 and the channel 3. 

In order to prevent moisture in the ambient atmosphere 
from causing any adverse effect on the electronic compo 
nents 1a on the circuit board 1 within the case body 2, the 
case main body 2a and the lid 4 are made of a plastic 
material and are hermetically sealed by the epoxy resin ?ller 
6. Also, the circuit board 1 is securely attached to the plastic 
main body 2 by means of screws 7. 

In the electronic circuit apparatus as described above, 
pressure within the sealed case 2 changes with the tempera 
ture of the ambient atmosphere changes, which can range, 
from —40° C. to 120° C. As this pressure ?uctuation occurs 
repeatedly, the case 2 composed of the case main body 2a 
and the lid 4 can crack and ambient moisture and rainwater 
can enter the interior of case 2, thereby damaging the 
electronic components. 

Also, because of the repeated pressure ?uctuation, the 
case body 2 and the electronic circuit board 1 are repeatedly 
deformed and bent. This causes the solder connections 
between the circuit board 1 and the electronic components 
1a to be damaged. 

SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to 
provide an electronic circuit apparatus free from the above 
discussed problems of the conventional electronic circuit 
apparatus. 

Another object of the present invention is to provide an 
electronic circuit apparatus in which the electronic compo 
nents are protected from moisture and the pressure ?uctua 
tion of the sealed inner space of the case body is absorbed. 
A further object of the present invention is to provide an 

electronic circuit apparatus in which the case body is kept 
from bending and cracking. 
A still further object of the present invention is to provide 

an electronic circuit apparatus in which the electronic circuit 
board is kept from a ?exure caused by the bending of the 
case body, and the solder connections of the electronic 
components thereon are not broken. 
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2 
With the above objects in view, the electronic circuit 

apparatus of the present invention comprises a case body 
which de?nes therein a hermetically sealed space for mount 
ing electronic components. The case body is provided with 
a vent hole and a moisture-impermeable ?exible cover 
member, which may be a diaphragm, for protecting the 
electronic components from moisture and for absorbing 
pressure ?uctuation. 
By using the vent hole and the cover member, the pressure 

of the sealed inner space is kept constant. When the ambient 
temperature raises, the pressure of the sealed inner space 
starts to increase. The diaphragm bends and the air in the 
space between the diaphragm and the cover comes out 
through the vent hole. The pressure inside the case is kept 
equal to the pressure outside the case. The case body is kept 
from cracking and the electronic circuit board never bends. 
Further, the diaphragm seals the vent hole hermetically, and 
moisture of the ambient atmosphere never enters the sealed 
inner space and never touches the electronic components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more readily apparent 
from the following detailed description of the preferred 
embodiments of the present invention, taken in conjunction 
with the accompanying drawings, in which: 

FIG. 1 is a longitudinal sectional view of an embodiment 
of the electronic circuit apparatus of the present invention; 

FIG. 2 is an enlarged fragmented sectional view of the 
cover means illustrated in FIG. 1; 

FIG. 3 is a top plan view of the diaphragm illustrated in 
FIG. 1; 

FIG. 4 is a longitudinal sectional view of another embodi 
ment of the electronic circuit apparatus of the present 
invention; 

FIG. 5 is an enlarged fragmented sectional view of the 
cover means illustrated in FIG. 4; 

FIG. 6 is a longitudinal sectional view of still another 
embodiment of the electronic circuit apparatus of the present 
invention; 

FIG. 7 is a longitudinal sectional view of still another 
embodiment of the electronic circuit apparatus of the present 
invention; 

FIG. 8 is a longitudinal sectional view of a conventional 
electronic circuit apparatus. 

DESCRIPTION OF THE PREFERRED EMBODI 
MENTS 

FIG. 1 illustrates an electronic circuit apparatus of the 
present invention, which comprises a substantially box 
shaped plastic case main body 10 de?ning an interior space 
therein, and an electronic circuit board 11 having a plurality 
of electronic components 12 thereon. 
The case main body 10 comprises a case body 13 having 

a bottom wall 14 which de?nes a bottom major surface wall 
of the case main body 10 and side walls 15 extending 
upwardly from the bottom wall 14. The side walls 15 are 
provided at their top edges which de?ne an open end of the 
box, with channels 16 connected to each other to extend over 
the entire circumference. The case main body 10 also 
comprises a substantially ?at plate-shaped lid 17 having a 
continuous folded edge 18 extending downwardly. The 
folded edge 18 is inserted into and engages the channel 16 
formed in the case body 13 when it is placed on the case 
body 13, so that the lid 17 is properly positioned with respect 
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to the case body 13. In order to hermetically seal the joint 
between the folded edge 18 and the channel 16, an epoxy 
resin ?ller 19 is ?lled in the channel 16. 
The case body 13 further comprises a vent hole 20 formed 

in the bottom wall 14 of the case body 13 for communicating 
the interior space within the case main body 10 to the 
exterior of the case main body 10. The vent hole 20 is 
surrounded by an annular mounting ?ange or mounting bed 
21 rising from the bottom wall 14 of the case body 13. The 
mounting bed 21 has a top end surface 21a, from which an 
annular riser wall 22 along the outer circumferential surface 
of the mounting bed 21 extends. The vent hole 20 is covered 
by a cover member such as a ?exible diaphragm 23 attached 
to the top end surface 21a of the mounting bed 21. The 
diaphragm 23 is attached and sealed to the mounting bed 21 
by means of suitable fastener such as a spring ring 24. Spring 
ring 24 has a U-shaped cross section and is elastically ?tted 
against the top end surface 21a and an inner circumferential 
surface 22a of the annular riser wall 22 on the mounting bed 
21. The diaphragm 23, the shape of which is substantially 
inverted dish-shaped, has a circumferential bulge 25 at its 
edge which is inserted into and sealingly contacted with the 
mounting bed 21 when the spring ring 24 is press-?t in place. 
Thus, the interior space of the case body 13 is hermetically 
sealed, thereby protecting the electronic components 12 
from moisture and rainwater and absorbing the pressure 
?uctuation of the sealed space. Since electronic components 
12 are mounted on one side of electronic circuit board 11 and 
diaphragm 23 faces the opposite side of electronic circuit 
board 11, diaphragm 23 will never come in contact with 
electronic components 12. 

FIG. 4 illustrates another embodiment of the electronic 
circuit apparatus of the present invention, which has basi 
cally the same structure as that illustrated in FIG. 1 but is 
different in one aspect. Such different structure is a cover 
member to cover a vent hole 20. The cover member com 
prises a balloon 26 attached and sealed to an annular 
mounting ?ange 28 which rises around the vent hole 20 from 
the bottom wall 14 of the case body 13 by means of suitable 
fastener such as an elastic spring ring 27, as illustrated the 
enlarged fragmented sectional view in FIG. 5. The shape of 
the cover member can vary widely. 

FIG. 6 illustrates still another embodiment of the elec 
tronic circuit apparatus of the present invention, which 
comprises a case body 30 composed of substantially ?at 
box-shaped separate sections 30a provided at their surround 
ing open end with brims 31. A vent hole 20 is formed in one 
of separate sections 30a, and a cover member for covering 
an electronic circuit board 11 comprises a gas-impermeable 
?exible sheet 32. The ?exible sheet 32 wrapping the elec 
tronic circuit board 11 is inserted between the separate 
sections 30a and is clamped at the brims 31 by means of a 
suitable fastener such as screws 33 to seal the interior space 
of the ?exible sheet 32. The case body itself does not need 
to be gas-impermeable and the assembling operation is easy. 

FIG. 7 illustrates still another embodiment of the elec 
tronic circuit apparatus of the present invention, which has 
also basically the same structure as that illustrated in FIG. 1. 
A case body 13a comprises two major surface walls 14 and 
17, and side walls 15 extending between the major surface 
walls 14 and 17. A vent hole 20 is formed in one of the major 
surface wall 14, and a cover member such as a substantially 
?at ?exible diaphragm 40 is attached to the top end surface 
21a of an annular mounting ?ange 21 which is rising from 
the major surface wall 14. A detailed fastening arrangement 
for attaching the ?exible diaphragm 40 is, for example, the 
same way as described in the description of FIG. 1. The 
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4 
?exible diaphragm 40 extends substantially along and over 
the entire major surface wall 14. Since the area of the 
?exible diaphragm 40 is larger than that of the diaphragm 23 
of FIG. 1, the ?exible diaphragm 40 can be made more 
sensitive and attached at lower position, while the same 
volume needed for absorbing a pressure ?uctuation in the 
sealed space of the case body 13a is maintained. The case 
body 13a can be miniaturized. 
As above-mentioned, the electronic circuit apparatus of 

the present invention is watertight and, of course, can be 
used in an ignition timing control system of an outboard 
motor of a boat. 
What is claimed is: 
1. A hermetic case for encasing an electronic circuit board 

having an electronic element thereon, comprising: 
a case body for de?ning a hermetically sealed space for 

mounting said electronic circuit board therein; 
a vent hole formed in said case body for communicating 

said sealed space with ambient atmosphere; and 
cover means, attached to said case body, for protecting 

said electronic element from moisture and absorbing a 
pressure ?uctuation of said sealed space, 

wherein said cover means comprises a ?exible diaphragm 
sealingly attached to said case body around said vent 
hole. 

2. An electronic circuit apparatus, comprising: 
a case body for de?ning a hermetically sealed space 

therein; 
a circuit board having an electronic component thereon 

and mounted to said case body in said sealed space; 
a vent hole formed in said case body for communicating 

said sealed space with ambient atmosphere; and 
cover means, attached to said case body, for protecting 

said electronic element from moisture and absorbing a 
pressure ?uctuation of said sealed space, 

wherein said cover means comprises a ?exible diaphragm 
sealingly attached to said case body around said vent 
hole. 

3. A hermetic case for encasing an electronic circuit board 
having an electronic element thereon, comprising: 

a case body for de?ning a hermetically sealed space for 
mounting said electronic circuit board therein; 

a vent hole formed in said case body for communicating 
said sealed space with ambient atmosphere; and 

cover means, attached to said case body, for protecting 
said electronic element from moisture and absorbing a 
pressure ?uctuation of said sealed space, 

wherein said case body comprises separate sections and 
said cover means comprises a ?exible sheet wrapping 
said electronic circuit board and clamped between said 
separate sections, and a fastener for sealingly clamping 
said ?exible sheet between said separate sections of 
said case body. 

4. An electronic circuit apparatus, comprising: 
a case body for de?ning a hermetically sealed space 

therein; 
a circuit board having an electronic component thereon 

and mounted to said case body in said sealed space; 

a vent hole formed in said case body for communicating 
said sealed space with ambient atmosphere; and 

cover means, attached to said case body, for protecting 
said electronic element from moisture and absorbing a 
pressure ?uctuation of said sealed space, 

wherein said case body comprises separate sections and 
said cover means comprises a ?exible sheet disposed 
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around said electronic circuit board and clamped 
between said separate sections, and a fastener sealingly 
clamping said ?exible sheet together with said elec 
tronic circuit board between said separate sections of 
said case body. 

5. An electronic circuit apparatus, comprising: 
a case body for de?ning a hermetically sealed space 

therein; 
a circuit board having an electronic component thereon 

and mounted to said case body in said sealed space; 

6 
a vent hole formed in said case body for communicating 

said sealed space with ambient atmosphere; and 

cover means, attached to said case body, for protecting 
said electronic element from moisture and absorbing a 
pressure ?uctuation of said sealed space, 

wherein said cover means are disposed inside of said case 

body. 


